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(57) ABSTRACT 

A device for controllably releasing a ?uid into an ambient 
environment. According to a particular embodiment of the 
present invention, the device comprises a housing having a 
?uid compartment and an ori?ce compartment disposed adja 
cent thereto and in ?uid communication therewith via an 
ori?ce. The ?uid compartment contains the ?uid for release to 
the ambient environment. The ori?ce compartment includes a 
?uid exit opening covered by a removable sealing element 
and contains an initial quantity of ?uid When the device is in 
an inactivated state. A ?uid restrictor is disposed adjacent the 
ori?ce to restrict ?uid ?oW from the ?uid compartment into 
the ori?ce compartment in the inactivated state. A gas-gener 
ating cell is in selective communication With the ?uid com 
partment such that gas generated by the cell is directed into 
the ?uid compartment When the device is in an activated state. 
A ?uid membrane is disposed betWeen the gas-generating 
cell and the ?uid compartment that alloWs the gas generated 
by the cell to pass therethrough to the ?uid compartment in 
the activated state While preventing ?uid Within the ?uid 
container from passing therethrough to the cell in the inacti 
vated state. The device is activated by removing the sealing 
element to alloW the initial quantity of ?uid to exit out of the 
ori?ce compartment via the ?uid exit opening and activating 
the cell to generate gas and force ?uid from the ?uid com 
partment to the ori?ce compartment and out the ?uid exit 
opening in a controlled manner. 

29 Claims, 4 Drawing Sheets 
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DEVICE EMPLOYING GAS GENERATING 
CELL FOR FACILITATING CONTROLLED 
RELEASE OF FLUID INTO AMBIENT 

ENVIRONMENT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of, and claims 
priority to, the following applications: application Ser. No. 
09/645,673, entitled “Controlled Release of Substances,” 
?ledAug. 24, 2000 now US. Pat. No. 6,923,383; application 
Ser. No. 09/649,563, entitled “Controlled Release of Sub 
stances,” ?led Aug. 28, 2000; application Ser. No. 10/115, 
273, entitled “Electrochemical Cell With Cathode Construc 
tion,” ?led Apr. 2, 2002 now US. Pat. No. 6,787,008; 
application Ser. No. 10/300,729, entitled “Foldable, Re?ll 
able Sustained-Release Fluid Delivery System,” ?led Nov. 
20, 2002 now US. Pat. No. 6,957,779; and application Ser. 
No. 10/709,440 entitled “Moving Emanators,” ?led May 5, 
2004. 

TECHNICAL FIELD 

This invention relates generally to ?uid dispensing devices, 
and more particularly to ?uid dispensing devices employing 
gas-generating cells as a propulsion component to facilitate 
controlled release of a ?uid, such as, for example, a fragrance 
or sanitiZer, into a surrounding environment. 

BACKGROUND OF THE INVENTION 

Various devices have been utiliZed as ?uid dispensing 
apparatus, especially for ?uids in liquid form, Where the 
?uids are dispensed over an extended period of time at a 
predictable, substantially constant rate to the surrounding 
environment. One such device employs a gas-generating cell 
as a propulsion mechanism for the ?uid. 
One important aspect of such ?uid delivery devices is shelf 

life of the device, particularly in high volume consumer appli 
cations, such as air freshener devices. In such applications, a 
shelf life of more than tWo years is typically required. Most 
knoWn devices, hoWever, are not designed for long shelf life, 
especially When they are mated to bladder-type ?uid delivery 
reservoirs. 

There are three major issues that affect shelf life of ?uid 
delivery devices. First, shelf life is affected by the loss of 
moisture from the gas generating cell due to permeation 
through the gas chamber shell or through the ?exible dia 
phragm. Since mo st of the reactions Which generate hydrogen 
involve the consumption of Water, desiccation of the cells 
typically Will have a negative impact resulting in loWer per 
formance or shorter than desirable life. Second, if the gas 
generators are the type Which consumes a metal, and oxygen 
is uncontrollably admitted to the cell, the metal Will oxidiZe 
prematurely, and be spent When the device is to be activated. 
Third, if the gas generators are the type Which consume a 
metal, hydrogen is generated to some degree prematurely. 
While corrosion inhibitors may be utiliZed to signi?cantly 
reduce this effect, some hydrogen generation Will occur if the 
active metal is in the presence of the aqueous solution, espe 
cially if the device is exposed to elevated temperature during 
storage. This hydrogen must be vented passively, otherWise 
the device Will prematurely pressurize resulting in premature 
dispensing of the liquid, deformation of the device, or an 
undesirable burst of ?uid delivery When the device is ?rst 
activated. 

Another concern exists With such ?uid delivery devices 
that electrochemically consume a metal to form hydrogen in 
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2 
connection With the gas generator. With such devices, there is 
a delay before pumping of ?uid occurs after the device is 
activated. This is caused by oxygen Which has diffused into 
the headspace betWeen the gas generating cell and the ?exible 
diaphragm, Which must be consumed before hydrogen gen 
eration begins. 

There is yet another concern With such ?uid delivery 
devices of the type Which electrochemically consume a metal 
to form hydrogen. Typically, the metals utiliZed in such 
devices are amalgamated With mercury to reduce the amount 
of corrosion While being stored. This creates environmental 
concerns since mercury is toxic. 
Among other things, the present invention is intended to 

address these as Well as other shortcomings in the prior art and 
generally provides a device employing a gas-generating cell 
as a propulsion component to facilitate controlled release of a 
?uid to an ambient environment. 

SUMMARY OF THE INVENTION 

A device for controllably releasing a ?uid into an ambient 
environment. According to a particular embodiment of the 
present invention, the device comprises a housing having a 
?uid compartment and an ori?ce compartment disposed adja 
cent thereto and in ?uid communication thereWith via an 
ori?ce. The ?uid compartment contains the ?uid for release to 
the ambient environment. The ori?ce compartment includes a 
?uid exit opening covered by a removable sealing element 
and contains an initial quantity of ?uid When the device is in 
an inactivated state. A ?uid restrictor is disposed adjacent the 
ori?ce to restrict ?uid ?oW from the ?uid compartment into 
the ori?ce compartment in the inactivated state. A gas-gener 
ating cell is in selective communication With the ?uid com 
partment such that gas generated by the cell is directed into 
the ?uid compartment When the device is in an activated state. 
A ?uid membrane is disposed betWeen the gas-generating 
cell and the ?uid compartment that alloWs the gas generated 
by the cell to pass therethrough to the ?uid compartment in 
the activated state While preventing ?uid Within the ?uid 
container from passing therethrough to the cell in the inacti 
vated state. The device is activated by removing the sealing 
element to alloW the initial quantity of ?uid to exit out of the 
ori?ce compartment via the ?uid exit opening and activating 
the cell to generate gas and force ?uid from the ?uid com 
partment to the ori?ce compartment and out the ?uid exit 
opening in a controlled manner. 

According to other aspects of the invention, the device 
comprises a container or housing having three compartments 
and an emanator system located to receive ?uid drop from the 
container. The ?rst compartment of the container contains a 
gas-generating cell and is located at the top of the container. 
The second compartment contains a predetermined quantity 
of ?uid and the third compartment contains a small initial 
amount of ?uid to be dispensed at the start of the activation of 
the device. The emanator system is located just beloW the 
container. The emanator system volatiZes the ?uid dispensed 
from the container into the surrounding atmosphere. 
The ?rst and the second compartments are separated by 

either an impermeable member or a selectively permeable 
member. The impermeable member does not alloW any ?uid 
or its vapors Within the second compartment to reach ?rst 
compartment. It also does not alloW gas generated by the gas 
generative cell to permeate into second compartment until 
such time that the pressure generated by the gas breaks the 
seal of the member and alloWs gas to put pressure on the ?uid 
in second compartment. The selective permeable member 
alloWs only gas to permeate through but not alloW ?uid or its 
vapor in second compartment to permeate through to contact 
gas generating cell and associated electronics in the ?rst 
compartment. 



US 7,6l4,568 B2 
3 

The second and the third compartments are separated by a 
plug or restrictor having an aperture con?gured in such a Way 
that the ?uid in second compartment Will not drip under 
storage and gravity and Will drip under gravity and gas pres 
sure When the device is activated. 

The third compartment has an opening in the bottom of the 
device. The third compartment contains a small initial 
amount of ?uid. This compartment is sealed at the bottom 
opening by metal or plastic. The user of the device breaks the 
seal to get initial instant dose of ?uid on to the emanator 
system to be volatiliZed into a surrounding atmosphere. The 
container of the device is positioned such that the ?rst com 
partment is above second compartment and second compart 
ment is above third compartment to alloW gravity to help 
effectuate delivery of the ?uid. 

The emanator system is located so that ?uid dripping from 
the container falls on emanator system, Which volatiZes or 
delivers the ?uid to surrounding atmosphere. 

According to other aspects of the invention, a means for 
holding and sealing a gas generating cell and associated elec 
tronics in the ?rst compartment is provided so that gas gen 
erated by gas cell upon activation of the device puts pressure 
on the ?uid in second compartment and does not escape out of 
?rst compartment When the device is activated. Means for 
protecting and separating gas generating and associated elec 
tronics from exposure to ?uid or its vapor in the second 
compartment is also provided. Means for not alloWing the 
?uid in second compartment to ?oW into third compartment 
under storage or inactivated conditions is also provided. 
Means for alloWing the ?uid in the second compartment to 
?oW through third compartment out of container and on to 
emanator system under gravity and hydrogen gas pressure 
under an activated condition is also provided. 

A predetermined quantity of initial ?uid in the third com 
partment is dispensed instantaneously at the start of the acti 
vation of device and is released onto the emanator system to 
start the emanation of the ?uid instantaneously While the ?uid 
in the ?uid compartment begins to ?oW. 
A seal at the bottom opening of the container retains the 

?uid in the third compartment under storage and until such 
time a user of the device breaks the seal in order to get 
instantaneous release of ?uid onto the emanator system 
located adjacent to a ?uid exit opening of the third ori?ce 
compartment. 

The emanator system comprises means for vaporiZing the 
dispensed ?uid to the surrounding atmosphere. The emanator 
systems may comprise mechanisms involving pleated high 
surface area paper emanators, generating cells, heatedpads or 
elements, fans, vibrating elements or pads and combinations 
thereof. 

These and other aspects of the present invention Will be 
apparent after consideration of the Written description, draW 
ings and claims herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic partial section vieW of an embodi 
ment of a ?uid delivery device in accordance With the prin 
ciples of the present invention. 

FIG. 2 is an exploded section vieW of the embodiment 
depicted in FIG. 1. 

FIG. 3 is a schematic partial section vieW of an embodi 
ment of a ?uid delivery device in an inactivated state in 
accordance With the principles of the present invention. 
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4 
FIG. 4 is a schematic partial section vieW of the embodi 

ment depicted in FIG. 3 in an activated state in accordance 
With the principles of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

While the present invention is capable of embodiment in 
many different forms, there is shoWn in the draWings, and Will 
herein be described in detail, one or more speci?c embodi 
ments With the understanding that the present disclosure is to 
be considered an exempli?cation of the principles of the 
invention and is not intended to limit the invention to these 
speci?c embodiments. 

FIG. 1 depicts a particular embodiment of the device, 
shoWn in section vieW in order to illustrate the details of 
construction. FIG. 2 shoWs the preferred embodiment in an 
exploded section vieW. In this embodiment, the device has 
tWo main components, a ?uid delivery container 1 and the 
emanation system 33. The container 1 is made up of three 
main sections, the gas generation compartment 3, the ?uid 
compartment 5 and the ori?ce compartment 7. 
The gas generation compartment 3 features a gas generat 

ing cell 9, held Within the top cover 13. The top cover 13 is 
made of a material that is substantially impermeable to the gas 
being generated. The gas generating cell 9 is sealed to the top 
cover by an O-ring 11 or similar gas tight seal. The seal 11 
prevents the gas generated by the cell 9 from escaping the 
container. The gas cell 9 is held in place Within the top cover 
13 by a retaining ring 15. 
The retaining ring 15 and the top cover 13 can be connect 

able by a snap ?t, press ?t, screW threads or similar removable 
?t if it is desirable to be able to remove the gas cell 9 for 
recycling or disposal, or it could be a permanent method of 
joining such as gluing or heat staking. In addition, the retain 
ing ring 15 could be made of a substantially electrically 
conductive material so that the surface of the retaining ring 15 
can be used as the cathode contact for the gas generating cell 
9. This is useful since the cathode surface of the gas generat 
ing cell 9 could be substantially covered by the seal 11. An 
electrically conductive retaining ring 15 can make contact 
With the top of the cathode portion of the gas generating cell 
9 as it holds the cell in place, alloWing the cathode contact of 
the sWitching mechanism to make contact With the retaining 
ring 15 anyWhere on its surface. The anode contact area is 
found on the top surface of the gas generating cell 9. 
The gas generating compartment 3 is situated adjacent to 

and above the ?uid compartment 5, separated by a ?uid mem 
brane 17. The ?uid membrane 17 is sealed to the top cover 13 
preferably by a compression ?t as shoWn in order to prevent 
?uid 23 from the ?uid compartment 5 from entering the gas 
generating compartment 3 Which could potentially damage 
the gas generating cell 9. The gas generating compartment 3 
is attached to the ?uid compartment 5 With a gas tight seal. 
The joint shoWn in FIG. 1 betWeen the top cover 13 and ?uid 
container 21 is an ultrasonic Weld, but could be some other 
gas tight joint, including a one-piece integrated design. 
As stated above, the ?uid membrane 17 prevents ?uid 23 

from entering the gas generating compartment 3, but in addi 
tion it alloWs the gas being generated to pass through it into 
the ?uid compartment 5. In the embodiment described, this is 
achieved by making the ?uid membrane 17 from a material 
that is substantially permeable to the gas being generated. For 
example, if hydrogen is being generated by the gas generating 
cell 9 the ?uid membrane 17 couldbe made of polypropylene. 
An additional membrane, the gas membrane 19, may 

optionally be employed in this device. The gas membrane 19 
is sealed to the top cover 13 in a gas tight arrangement. Its 
purpose is to protect the gas generating cell 9 from potentially 
harmful vapors from the volatile ?uid 23 in the ?uid compart 
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ment 5, and also to prevent the cell 9 from drying out before 
use. In the event that vapors from the ?uid 23 could permeate 
through the ?uid membrane 17, the gas membrane 19 Will 
prevent them from coming into contact With the gas cell 9. In 
the event that it is desirable to partially assemble the ?uid 
delivery container 1 With the gas cell 9 installed, and in case 
the gas cell 9 is subject to damage from drying out over time 
in this condition due to storage or environmental conditions, 
the gas membrane 19 Will prevent Water vapor from escaping 
the small gas generating compartment 3, thus preserving the 
integrity of the gas generating cell 9. 

There are tWo preferable con?gurations for the gas mem 
brane 19. First, it could be made of a material that is imper 
meable to the vapors from the ?uid 23, but substantially 
permeable to the gas generated by the gas generating cell 9. In 
this embodiment the driving gas permeates freely through the 
gas membrane 19 as it is generated. Another embodiment is 
one in Which the gas membrane is impermeable to both the 
vapors from the ?uid 23 and the driving gas. In this case, the 
gas membrane 19 itself, or the joint betWeen the gas mem 
brane 19 and the top cover 13, is ruptured by the pressure 
developed by the driving gas once the gas cell 9 is activated. 
In both of these embodiments, the gas cell 9 is protected 
during storage of the device. 

The ?uid compartment 5 holds a predetermined amount of 
volatile ?uid 23 to be dispensed Within the ?uid container 21. 
This compartment is situated adjacent to and above the ori?ce 
compartment 7 and is attached With a ?uid tight seal, or made 
in an integrated one-piece con?guration as shoWn in FIG. 1. 
The ori?ce compartment 7 is separated from the ?uid com 
partment 5 by a restrictor 25. The restrictor 25 contains a 
tortuous path 27 for the ?uid 23 to pass through. In the 
embodiment shoWn, the restrictor 25 has one or more grooves 
along its length to form the tortuous path(s) 27, and is sealed 
to the inside Walls of the ori?ce compartment 7 With an 
interference ?t. 

The ori?ce compartment 7 contains a predetermined bolus 
of volatile ?uid 29 that serves as an instant dose When the 
device is activated. The bolus 29 is sealed Within the ori?ce 
compartment 7 by a removable membrane 31 covering a ?uid 
exit opening of the compartment. This removable membrane 
31 could be in the form of a screW cap that is removed just 
before use or, as shoWn in this embodiment, a thin metal foil 
seal that is punctured or peeled off just before use. Alterna 
tively, a similar removable membrane could be employed. 

To activate the ?uid delivery container 1, a user breeches 
the removable membrane 31 in a prescribed manner, Which 
alloWs the bolus of volatile ?uid 29 to exit the ori?ce com 
partment 7. The user also applies an activation sWitch to the 
gas generating cell 9, connecting the anode and cathode of the 
cell 9 With a resistance, Which begins gas generation Within 
the cell 9. As the driving gas is generated by the gas generat 
ing cell 9, it passes through the gas membrane 19 and the ?uid 
membrane 17 into the ?uid compartment 5. Thus the driving 
gas applies pressure to the top of the ?uid 23, driving it 
through the tortuous path 27 of the restrictor 25, and ?nally 
out of the ori?ce compartment 7. 
As the volatile ?uid 23 exits the ?uid delivery container 1, 

it is directed onto the emanation system 33. The emanation 
system 33 can be a simple surface for the volatile ?uid 23 to 
evaporate from, a Wicking system to spread the ?uid 23 to 
Wick the ?uid 23 up vertically over a large surface area, or a 
more active emanation system such as a fan, heater or ultra 
sonic vibrator. 

FIG. 3 depicts a section vieW of one embodiment 35 of the 
emanation system With the ?uid delivery container 1, shoWn 
prior to activation. FIG. 4 shoWs the same embodiment after 
activation. The ?uid delivery container 1 is held to an upper 
emanator cage 37 With a snap ?t con?guration. A loWer ema 
nator cage 39 attaches to the upper emanator cage 37 With a 
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6 
vertically sliding ?t. A Wicking emanator pad 41 is held 
Within the upper emanator cage 37 as Well. The con?guration 
of the emanator pad 41 shoWn is pleated in order to increase 
its surface area in order to increase the rate of ?uid evapora 
tion from its surface. 
The loWer emanator cage 39 contains a piercing element in 

the form of a pin 43. The pin 43 pierces the removable mem 
brane 31 When the upper emanator cage 37 is pushed doWn 
into the loWer emanator cage 39, as shoWn in FIG. 4. The 
bolus of volatile ?uid 29 exits the ori?ce compartment 7, 
?oWing doWn the surface of the piercing pin 43 to make 
contact With the emanator pad 41. The ?uid is then Wicked up 
the emanator pad 41 Where it can evaporate into the environ 
ment. As the ?uid 23 in the ?uid compartment 5 is discharged 
from the ?uid delivery container 1 by the driving gas from the 
gas generating cell 9, it folloWs the same path to the emanator 
pad and into the environment on a continuous basis. 

While speci?c embodiments have been illustrated and 
described herein, numerous modi?cations may come to mind 
Without signi?cantly departing from the spirit of the inven 
tion, and the scope of protection is only limited by the scope 
of the accompanying Claims. 
What is claimed is: 
1. A device for controllably releasing a ?uid into an ambi 

ent environment, the device comprising: 
a housing having a ?uid compartment and an ori?ce com 

partment disposed adjacent thereto and in ?uid commu 
nication thereWith via an ori?ce, the ?uid compartment 
containing a predetermined amount of ?uid for release 
to the ambient environment, the ori?ce compartment 
including a ?uid exit opening covered by a removable 
membrane and containing a separate predetermined 
amount of ?uid When the device is in an inactivated state; 

a ?uid restrictor disposed adjacent the ori?ce to restrict 
?uid ?oW from the ?uid compartment into the ori?ce 
compartment in the inactivated state; 

a gas-generating cell in selective communication With the 
?uid compartment such that gas generated by the cell is 
directed into the ?uid compartment When the device is in 
an activated state; and 

a ?uid membrane disposed betWeen the gas-generating cell 
and the ?uid compartment that alloWs the gas generated 
by the cell to pass therethrough to the ?uid compartment 
in the activated state While preventing ?uid Within the 
?uid container from passing therethrough to the cell in 
the inactivated state; 

Wherein the device is activated by removing the sealing 
element to alloW the predetermined amount of ?uid in 
the ori?ce compartment to exit out of the ori?ce com 
partment via the ?uid exit opening and activating the cell 
to generate gas and force the predetermined amount of 
?uid from the ?uid compartment to the ori?ce compart 
ment and out the ?uid exit opening in a controlled man 
ner. 

2. The device of claim 1, Wherein the ?uid membrane 
comprises an impermeable seal that prevents gas generated 
from the cell to pass therethrough into the ?uid compartment 
until suf?cient pressure is generated to break the imperme 
able seal. 

3. The device of claim 1, Wherein the ?uid membrane is a 
selectively permeable membrane that alloWs gas generated 
from the cell to pass therethrough into the ?uid compartment 
While preventing ?uid Within the ?uid container from pas sing 
therethrough to the cell. 

4. The device of claim 1, further comprising an emanating 
system disposed adjacent the ?uid exit opening to receive 
?uid from the ?uid compartment in the activated state and 
deliver said ?uid into the ambient environment. 
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5. The device of claim 1, wherein the removable membrane 
is a removable cap. 

6. The device of claim 1, Wherein the removable membrane 
is a pierceable membrane. 

7. The device of claim 6, further comprising a moveable 
piercing element disposed adjacent the pierceable membrane 
to pierce the membrane When the device is activated. 

8. A device for controllably releasing a ?uid into an ambi 
ent environment, the device comprising: 

a housing including a gas compartment, a ?uid compart 
ment and an ori?ce compartment; 

the ?uid compartment containing a predetermined amount 
of ?uid for release to the ambient environment and in 
?uid communication With the ori?ce compartment via 
an ori?ce; 

the ori?ce compartment including a ?uid exit opening cov 
ered by a removable membrane and containing a sepa 
rate predetermined amount of ?uid When the device is in 
an inactivated state; 

the gas compartment containing a gas-generating cell in 
selective communication With the ?uid compartment 
such that gas generated by the cell is directed into the 
?uid compartment and applies pressure to the predeter 
mined amount of ?uid therein When the device is in an 
activated state; 

a ?uid restrictor disposed adjacent the ori?ce to restrict 
?uid ?oW from the ?uid compartment into the ori?ce 
compartment in the inactivated state; and 

a ?uid membrane disposed betWeen the gas -generating cell 
and the ?uid compartment that alloWs the gas generated 
by the cell to pass therethrough to the ?uid compartment 
in the activated state While preventing ?uid Within the 
?uid container from passing therethrough to the cell in 
the inactivated state; and 

a ?uid emanator disposed adjacent the ?uid exit opening to 
facilitate delivery of ?uid to the ambient environment; 

Wherein the device is activated by removing the removable 
membrane to alloW the predetermined amount of ?uid in 
the ori?ce compartment to exit out of the ori?ce com 
partment via the ?uid exit opening to the emanator and 
activating the cell to generate gas and force ?uid from 
the ?uid compartment to the ori?ce compartment and 
out the ?uid exit opening to the emanator in a controlled 
manner. 

9. The device of claim 8, Wherein the ?uid membrane 
comprises an impermeable seal that prevents gas generated 
from the cell to pass therethrough into the ?uid compartment 
until su?icient pressure is generated to break the imperme 
able seal. 

10. The device of claim 8, Wherein the ?uid membrane is a 
selectively permeable membrane that alloWs gas generated 
from the cell to pass therethrough into the ?uid compartment 
While preventing ?uid Within the ?uid container from passing 
therethrough to the cell. 

11. The device of claim 8, Wherein the removable mem 
brane is a removable cap. 

12. The device of claim 8, Wherein the removable mem 
brane is a pierceable membrane. 

13. The device of claim 12, further comprising a moveable 
piercing element disposed adjacent the pierceable membrane 
to pierce the membrane When the device is activated. 

14. A device for controllable releasing a ?uid into an ambi 
ent environment, the device comprising: 

a housing including a gas compartment, a ?uid compart 
ment containing a predetermined amount of ?uid for 
release to the ambient environment, and an ori?ce com 
partment in ?uid communication With the ?uid compart 
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8 
ment, the ori?ce compartment including a ?uid exit 
opening covered by a removable membrane and contain 
ing a separate predetermined amount of ?uid When the 
device is in an inactivated state; 

a gas-generating cell disposed Within the cell compart 
ment; 

means for holding and sealing the gas generating cell 
Within the cell compartment such that gas generated by 
the cell When the device is in an activated state applies 
pressure to the predetermined quantity of ?uid in the 
?uid compartment; 

means for protecting the gas generating cell from the ?uid 
in the ?uid compartment; 

means for preventing ?uid in the ?uid compartment from 
?oWing into the ori?ce compartment in the inactivated 
state; 

means for alloWing ?uid in the ?uid compartment to ?oW 
into the ori?ce compartment and out through the ?uid 
exit opening in the activated state; and 

a ?uid restrictor disposed adjacent the ori?ce to restrict 
?uid ?oW from the ?uid compartment into the ori?ce 
compartment in the inactivated state; 

Wherein the device is activated by removing the removable 
membrane to alloW the predetermined amount of ?uid to 
exit out of the ori?ce compartment via the ?uid exit 
opening to the emanator and activating the cell to gen 
erate gas and force ?uid from the ?uid compartment to 
the ori?ce compartment and out the ?uid exit opening in 
a controlled manner. 

15. A device for controllably releasing a ?uid into an ambi 
ent environment, the device comprising: 

a housing having a ?uid compartment and an ori?ce com 
partment disposed adjacent thereto and in ?uid commu 
nication thereWith via an ori?ce, the ?uid compartment 
containing a ?uid for release to the ambient environ 
ment, the ori?ce compartment including a ?uid exit 
opening; 

a ?uid restrictor disposed adjacent the ori?ce to restrict 
?uid ?oW from the ?uid compartment into the ori?ce 
compartment in the inactivated state; 

a gas-generating cell in selective communication With the 
?uid compartment such that gas generated by the cell is 
directed into the ?uid compartment When the device is in 
an activated state; 

a ?uid membrane disposed betWeen the gas-generating cell 
and the ?uid compartment that alloWs the gas generated 
by the cell to pass therethrough to the ?uid compartment 
in the activated state While preventing ?uid Within the 
?uid container from passing therethrough to the cell in 
the inactivated state; and 

a gas membrane disposed betWeen the gas-generating cell 
and the ?uid compartment that prevents vapor from the 
?uid compartment to pass therethrough to the gas gen 
erating cell; 

Wherein the device is activated by removing the sealing 
element to alloW the initial quantity of ?uid to exit out of 
the ori?ce compartment via the ?uid exit opening and 
activating the cell to generate gas and force ?uid form 
the ?uid compartment to the ori?ce compartment and 
out the ?uid exit opening in a controlled manner. 

16. The device of claim 15, Wherein the ?uid membrane 
comprises an impermeable seal that prevents gas generated 
from the cell to pass therethrough into the ?uid compartment 
until suf?cient pressure is generated to break the imperme 
able seal. 

17. The device of claim 15, Wherein the ?uid membrane is 
a selectively permeable membrane that alloWs gas generated 
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from the cell to pass therethrough into the ?uid compartment 
While preventing ?uid Within the ?uid compartment from 
passing therethrough to the cell. 

18. The device of claim 15, further comprising an emanat 
ing system disposed adjacent the ?uid exit opening to receive 
the ?uid from the ?uid compartment in the activated state and 
deliver the ?uid into the ambient environment. 

19. The device of claim 15, Wherein the removable mem 
brane is a removable cap. 

20. The device of claim 15, Wherein the removable mem 
brane is a pierceable membrane. 

21. The device of claim 20, further comprising a moveable 
piercing element disposed adjacent the pierceable membrane 
to pierce the membrane When the device is activated. 

22. A device for controllably releasing a ?uid into an ambi 
ent environment, the device comprising: 

a housing including a gas compartment, a ?uid compart 
ment and an ori?ce compartment; 

the ?uid compartment containing a ?uid for release to the 
ambient environment and in ?uid communication With 
the ori?ce compartment via an ori?ce; 

the ori?ce compartment including a ?uid exit opening cov 
ered by a removable membrane and containing an initial 
quantity of ?uid When the device is in an inactivated 
state; 

the gas compartment containing a gas-generating cell in 
selective communication With the ?uid compartment 
such that gas generated by the cell is directed into the 
?uid compartment and applies pressure directly to the 
?uid therein When the device is in an activated state; 

a ?uid restrictor disposed adjacent the ori?ce to restrict 
?uid ?oW from the ?uid compartment into the ori?ce 
compartment in the inactivated state; 

a ?uid membrane disposed betWeen the gas -generating cell 
and the ?uid compartment that alloWs the gas generated 
by the cell to pass therethrough to the ?uid compartment 
in the activated state While preventing ?uid Within the 
?uid container from passing therethrough to the cell in 
the inactivated state; 

a gas membrane disposed betWeen the gas-generating cell 
and the ?uid compartment that prevents vapor from the 
?uid compartment to pass therethrough to the gas gen 
erating cell; and 

a ?uid emanator disposed adjacent the ?uid exit opening to 
facilitate delivery of the ?uid to the ambient environ 
ment; 

Wherein the device is activated by removing the removable 
membrane to alloW the initial quantity of ?uid to exit out 
of the ori?ce compartment via the ?uid exit opening to 
the emanator and activating the cell to generate gas and 
force ?uid from the ?uid compartment to the ori?ce 
compartment and out the ?uid exit opening to the ema 
nator in a controlled manner. 

23. The device of claim 22, Wherein the ?uid membrane 
comprises an impermeable seal that prevents gas generated 
from the cell to pass therethrough into the ?uid compartment 
until su?icient pressure is generated to break the imperme 
able seal. 

24. The device of claim 22, Wherein the ?uid membrane is 
a selectively permeable membrane that alloWs gas generated 
from the cell to pass therethrough into the ?uid compartment 
While preventing ?uid Within the ?uid container from passing 
therethrough to the cell. 

25. The device of claim 22, Wherein the removable mem 
brane is a removable cap. 
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26. The device of claim 22, Wherein the removable mem 

brane is a pierceable membrane. 
27. The device of claim 26, further comprising a moveable 

piercing element disposed adjacent the pierceable membrane 
to pierce the membrane When the device is activated. 

28. A device for controllable releasing a ?uid into an ambi 
ent environment, the device comprising: 

a housing including a gas compartment, a ?uid compart 
ment containing a ?uid for release to the ambient envi 
ronment, and an ori?ce compartment in ?uid communi 
cation With the ?uid compartment, the ori?ce 
compartment including a ?uid exit opening covered by a 
removable membrane and containing an initial quantity 
of ?uid When the device is in an inactivated state; 

a gas-generating cell disposed Within the gas compartment; 
means for holding and sealing the gas generating cell 

Within the cell compartment such that gas generated by 
the cell When the device is in an activated state applies 
pressure directly to the ?uid in the ?uid compartment; 

means for protecting the gas generating cell from the ?uid 
in the ?uid compartment; 

means for protecting the gas generating cell from vapor in 
the ?uid compartment; 

means for preventing ?uid in the ?uid compartment from 
?oWing into the ori?ce compartment in the inactivated 
state; 

means for alloWing ?uid in the ?uid compartment to ?oW 
into the ori?ce compartment and out through the ?uid 
exit opening in the activated state; and 

a ?uid restrictor disposed adjacent the ori?ce to restrict 
?uid ?oW from the ?uid compartment into the ori?ce 
compartment in the inactivated state; 

Wherein the device is activated by removing the removable 
membrane to alloW the initial quantity of ?uid to exit out 
of the ori?ce compartment via the ?uid exit opening to 
the emanator and activating the cell to generate gas and 
force ?uid from the ?uid compartment to the ori?ce 
compartment and out the ?uid exit opening in a con 
trolled manner. 

29. A method for controllable releasing a ?uid into an 
ambient environment, the method comprising: 

providing a device comprising a housing including a gas 
compartment, a ?uid compartment containing the ?uid 
for release to the ambient environment, and an ori?ce 
compartment in ?uid communication With the ?uid 
compartment, the ori?ce compartment including a ?uid 
exit opening covered by a removable membrane, said 
gas compartment comprising a gas-generating cell; 

protecting the gas generating cell from the ?uid in the ?uid 
compartment; 

protecting the gas generating cell from vapor in the ?uid 
compartment; 

restricting ?uid ?oW from the ?uid compartment into the 
ori?ce compartment in an inactivated state; 

removing the removable membrane to alloW an initial 
quantity of ?uid to exit out of the ori?ce compartment 
via the ?uid exit opening to the emanator; 

activating the cell to generate gas; and 
directing the gas into direct communication With the ?uid 

thereby forcing ?uid from the ?uid compartment to the 
ori?ce compartment and out the ?uid exit opening in a 
controlled manner. 


